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ANALYSIS AND DISCUSSION 



OF 

SCHOOL LIGHTING 



EYESIGHT CONSERVATION; 

Conservation of eyesight of children is one of the 
major problems of education today. ViTith the beginning of school, 
all children's eyes start on the road of close visual application 
v;hich carries on through the rest of their lives, and the health 
and progress of school children are largely dependent upon working 
conditions and environment provided in the school classrooms. 

Six million school children are retarded each year 
in the United States, Of this number, the Eyesight Conservation 
Council estimated that one-third are retarded because eyesight is 
neglected, because lighting is inadequate. 

OUTDOOR EYES: 

Human eyes - accustomed for countless centuries to 
casual, long distance seeing out-of-doors, in high intensities of 
daylight - are still outdoor eyes. Yet in a few short generations, 
we have become a race of indoor v;orkers (see following illustration). 
With artificial light we have doubled our seeing hours. School v;ork in- 
volving prolonged visual tasks is done indoors with only a small frac- 
tion of the outdoor light our eyes were made for (see follov/ing 
illustration) . 

LIGHTING AND EDUCATION; 

Today, thousands of students are required to study in 
classrooms under less than one per cent of the illumination found out- 
doors in the shade of a tree, and the shade of a tree is a comfortable 
place in TArhich to read or \7ork, from the standpoint of lighting. 

A recent scientific study of the relation of artificial 
lighting to vision has disclosed some startling information. It was 
found that the eye, v/hich can see perfectly under 10,000 footcandles of 
sunlight, can also see under I/2OO of one footcandle, as provided by a 
full moon. The eye, then, can make radical adaptutions, and eyestrain 
does not show itself in permanent injury over short periods of time. 
The human eye cannot determine when it is being called upon to function 
under improper lighting conditions. Weeks or months of such abuse will 
manifest itself in headaches, nervousness, unnecessary bodily fatigue, 
and failures in school work. 



Eyes Are Not Being Used Today As Nature Intended 

Nacure s Plan-QUTDOORS 

Distant, Relaxed Vision 





Eyes used only during 
daylight hours. 



Man's Plan- 



INDOORS 




long after 



^ EYES were designed for 



Outdoor Seeing 




DAYLIGHTING IN SCHOOLS: 



Since most schools are in operation principally during 
the daylight hours, it seems logical to assume that little or no arti- 
ficial light is necessary in classrooms where windows are plentiful. 
Such is rarely the case, however, even in the most modern schools where 
window areas have been carefully regulated and school buildings most 
advantageously oriented to receive the greatest possible amount of day- 
light. 



DISTRIBUTION OF DAYLIGHT ACROSS A TYPICAL CLASSROOM 
CURVES SHOW READINGS IN FOOTCANDLES 
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It will be noted from the above chart that even on a 
bright day the far side of the classroom, away from the window^s, is 
inadequately lighted when dependent upon natural illumination alone. 
On a cloudy day, practically the entire room requires supplementary 
artificial illumination. The above findings is the result of actual 
school surveys made here in the city of New Orleans. 

During tv/o-thirds of the school year, fifty per cent 
of the daylight hours are cloudy according to records of the New 
Orleans office of the United States Weather Bureau. See following 
table : 
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PERCENTAGE OF CLOUDY HOURS 

SUNRISE TO SUNSET 



OCTOBER 4 I ^/o . 

NOVEMBER 4 7% 

DECEMBER 58% 

JANUARY 56.5% 

FEBRUARY 55.5% 

MARCH 52% 



THESE FIGURES ARE BASED ON RECORDS OF THE NEW Qf^LEANS 
OFFICE OF U. S. WEATHER BUREAU FOR THE PAST 67 YEARS 



There is an insufficient amount of light over half of 
the classrooms even on a bright sunny day, but bOfo of the daylight hours 
are cloudy, so vie can readily see hoxv good artificial illumination is 
absolutely necessary to provide safe seeing conditions in the classroom. 

Daylight, therefore, is variable and cannot be depended 
upon to provide adequate illumination. All children cannot be seated 
near the vrindovY side of the room, yet only near v/indows is daylight 
available of sufficient intensity for proper seeing. The solution 
of the problem, then, lies in supplementing daylight v/ith artificial 
lighting in order to reduce to a minimum great variations in the level, 
in the color, and the direction of light v^hich naturally occurs due to 
the movement of th^ sun from hour to hour* 



ARTIFICIAL LIGHTING IN SCHOOLS: 



After every precaution has been made to utilize day- 
light to the best advantage, the next step necessary to give any school 
adequate light and every pupil an equal chance in the pursuit of know- 
ledge and in the prevention of ocular fatigue is the installation of an 
adequate system of artificial lighting. 

A well planned lighting system attempts to obtain a 
practically uniform level of illumination throughout the room so that 
no desk position is favored over another as far as the amount of light 
supplied is concerned. This uniformity of illiimination is a matter of 
proper spacing of lighting units regardless of the size of the lamp which 



they burn. Because of the fairly standardized sizes of classrooms, the 
number of units can likewise be standardized, the normal size classroom 
requiring six fixtures. 

School lighting is prescribed and appraised in terms of 
quantity and quality. Quantitatively, lighting is measured in terms of 
footcandles, or units of illumination. Having enough illumination is 
probably the most important thing to be considered in lighting. Quality 
of light takes into account brightness of light source, presence of sha- 
dows, and illumination of the room surroundings in contrast with the 
light on the work. 

Reba F. Harris, Associate Director, Bureau of Public Health 
Education of the Kentucky State Department of Health, says, "Authoritative 
sources point to the fact that approximately Sl% of all the impressions 
which reach the brain go through the eye". In other words, seeing 
accounts for the majority of the learning imparted to the pupil. 

The following facts which have been proved by years of 
careful research^ and demonstrated in practice, show how better light 
helps in solving the "seeing" problem: ^ 

UNDER ADEQUATE ILLm^INATION 



- Small objects can be seen more easily. 
(Light acts as a magnifier of small detail) 

- Details of low contrast become more discerni- 
ble. (Sov;ing with dark thread on dark materi- 
al illustrates a task \7ith very low contrast.) 

- Dark objects become more easily visible as 
the sonount of light is increased. 

- We see more quickly. (Li^ht increases speed 
of vision. ) 



Size 

Contrast 

Brightness 
Time 



Wear Vision - Fatigue of the eye muscles is reduced as 

less energy is expended. (Also, we do 
not need to hold work closer than elbow 
distance to see.) 



Extent of Use - Strain from long hours of eye use is 

lessened. (Better light means more effici- 
ent seeing.) 

PROOF: 



When a student fails a grade, an extra financial bur- 
den must be assiamed by the community and society in general. It is 
definitely an established fact that adequate school lighting reduces 
failures as brought out in the tests conducted in the Tuscumbia 
(Alabama) City School-. 



For this test arrangements were made for two adjacent 
rooms having the same physical dimensions and the same orientation. 
Tivo sections of the Sixth Grade vrere selected, and two teachers, who 
employed the some teaching methods, were assigned to do departmental 
work between the two classes, each teaching certain subjects in both 
sections. All the pupils of the Sixth Grade were required to submit 
to the Otis Self-Administered Test of Mental Ability and the Standard 
Achievement Test, and were divided equally according to the results 
of the tests. 

The following table shows the results of the tests 
conducted over a three year period: 
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Number of 


Ratio Failures 
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Room 
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"A"* 
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per cent 


per cent 


19S0-51 


54 


16 


11 


4 




11.2 


1931-S2 


42 


42 


11 


3 


26.2 


7.1 


1922-52 


S9 


M 


7 


2 


17.9 


5.9 


Total ysf.rs 


115 


112 


23 


9 






Av. per year 


38 


£4 


9 


1, 


2c. 7 


3.3 



♦ Room "A" - Poorly ilg!.tsd. 
Room "E" - Properly li^htea. 



It vdll be noted from this table that there were two- 
thirds fewer failures in room "B", the properly lighted room. In 
addition to the reduced failures, the teachers testified, "The child- 
ren in room "B" were much more alert, cheerful, and attentive, while 
those in room "A" seemed restless and sleepy on dark days and were 
harder to teach''. 

Another similar study was conducted at Mount Lebanon, 
Pennsylvania. The data indicated a 28% greater gain in educational 
age in the better lighted room. 

In Cambridge, Massachusetts, a psychologist assisted by 
a statistician conducted a test that shov/ed a 10^ greater achievement 
and a 28% greater gain in reading age, coupled vrith two-thirds fev/er 
failures in the better lighted rooms. 



VAK WERT, quo, TEST 



U, £• Dieher, Superintendent of Schools in Van Wert, 
Ohio, says that he is firmly and unalterably convinced that the new il- 
lumination installed in his schools has released an abundance of physical 
and nervous energy for school tasks that was formerly burned up on the 
same tasks because of inadequate light. He is completelj'- satisfied with 
the lighting, and in his opinion, the school board has never spent any 
money that v/ill yield as large return as this improvement. 

A recapitulation of the statistical results of the test 
conducted at the Van Wert High School, both before and after the lighting 
change is shown below; 

VAN WERT HIGH SCHOOL 



Grades Before Lighting Change After Lighting Change 

of Base Years 1935 - 1937 Years 1937 - 1938 % of Increase 

Pupils Enrollment - 2,305 Enrollment - 2,368 or Decrease 

% of No. fo of No. 

A B.85 9*53 7.68 Increase 

B 24.64 24.25 1.62 Decrease 

C 38.83 42.05 8.29 Increase 

D 22.95 20.11 12.38 Decrease 

P 4.73 4.07 13.95 Decrease 



Note: - The above data on subject grades include only subjects requir- 
ing classroom preparation. Subjects such as music, gym, etc. are not 
included. Total enrollment moans subject enrollment. To obtain pupil 
enrollment divide by four. 

Mr. Diener states, •*! cannot help being mercenary enough 
to convert this decrease in pupils' failures, the "F's", for there is 
v/here the repetition of subjects occurs, to a dollars and cents basis." 

Before Change: 4.73 of 2305 I 109.0265 - Subject Failures 
After Change; 13.95 of 109.0265 I 15.2 - less Subject Failures 

Mr. Diener adds, "If v/e assume $20.00 per subject as 
the average cost, then 15.2 x 20 equals (-304.00 per semester savings 
in teaching cost on repeating failing subjects, or $608.00 per year 
for the first year. It is only fair to assume that this percentage 
of increase may grow." 

That eye defect correction and better lighting are of 
value as educational aids is amply proved by the acceptance of complete 
eye care and the use of higher levels of illumination for sight-saving 
pupils. 



Tfhilo no definite value can be placed on the intangible 
benefits to the children and teachers in the way of increased knor/ledge 
and improved and preserved vision, the tests developed that good class- 
room lighting vrill pay for itself in dollars and cents. 

mM OELEANS FACTS AKD FIGURES; 

In evaluating the effects of proper lighting in the 
schools of the city of Nev/ Orleans, the following should be considered: 

!• In most schools, there is an insufficient amount 
of light, spotty illumination, glaring light 
sources. 

2. The cause of many failures can be attributed to 
the fact that eyesight is neglected and lighting 
is inadequate. 

3. Based upon the numerous tests conducted on "Lighting 
and Scholarship", these failures can be materially 
reduced through the installation of correct lighting. 

4. Students v/ho fail a course lose the total amount v;hich 
they might have earned after finishing school for a 
period equal to the time required to repeat the course. 
While difficult to evaluate, this undoubtedly amounts 
to a considerable sum. 

5. Light today is cheaper than ever before. Modern 
lighting equipment is more efficient. Adequate school 
lighting is, therefore, available at a smaller cost 
per pupil than ever before in history. 

PSYCHOLOGY OF BETTER LIGET; 

Better light means brighter, more cheerful surroundings. 
This is invariably reflected in brighter, hc.ppier children. Also, con- 
sider the children v/ho are actually baclarard, slov/ or reticent because 
of inability to see ivcll. They grasp things more slov/ly and less com- 
pletely. For this reason they are often looked down upon by their fellov;- 
students and even by their teachers and parents. If better lighting can 
improve their conditions, think of the cases of inferiority complex, shy- 
ness, bashfulness and nen^-ousness that might be alleviated. It is im- 
possible to put a dollars and cents valuation on such a condition. 

CONCLUSION: 



Due to the natural and expected grovrth of the school sys- 
tem of Ne^v Orleans, tremendous progress has been made. Changed are the 
desks, the wall v/riting boards, the v/indov/s (both as to number and size). 



the window shades, the material with v/hich the pupils v;ork, their books, 
the heating methods, communication and period timing. All this fine 
modern plant calls for seeing - and seeing calls for light. 

We sincerely desire that you obtain the greatest benefits 
from the use of our services. There is no cost to have your school sur- 
veyed for modern lighting. Our experienced lighting engineers will be 
glad to make a complete study of your lighting requirements, and place 
full details in your hands. May v«re help you? 
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Lighting of a Classroom 

In Aceordiince with the American Recommended Practice of School Lighting 




The Lighting Problem: To provide classroom illumination in accordance with the American Recommended 
Practice of School Ugh ting. 

General Information: The room is 28 feet x 32 feet in size, with a 12-foot ceiling. The ceiling is white and 
the walls are Nela light green, the latter with a reflection factor of approximately 50 per cent. All painted sur- 
faces are flat finished. The window to the left of the fire escape door is permanently blocked. The pupils' 
desks are turned at an angle to the source of natural light. 

Solution of the Lighting Problem: General illumination is provided by open luminous bowl pendent 
units, Wakefield "Commodore" with 181/^ inch diameter plastic bowl, standard overall length of 34 inches, 
and 500-watt, inside-frost lamp. No lamp shields are used on the units as none of the lamp necks are visible. 

The illumination in service on the desk tops is 20 foot-candles. The American Recommended Practice of 
School Lighting requires not less than 15 foot-candles in service on the desk and a brightness of the lighting 
unit of not more than 2.5 candles per square inch. Both of these requirements are met in the present installation. 

bij;luiiig data subinittt'ti by the F, W. Wakefield Brass (Company as one solution of a lighting 
problem and to aid in the design of similar installations. 



Di!4lribiited by tlie (^oniniittee on IJ^hting Service of the Illuminating Engineering Society, ^ 
51 Madison Avenue, New York, N. Y. 0 



